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 Hemin, heme-derived molecule, can induce reactive oxygen species (ROS) production and cell death. 
However, effects of hemin on monocyte/macrophage remain unclear.  The purpose of this study was to 
understand the mechanisms of ROS production and cell death induced by hemin in monocyte/
macrophage.  Human monocytic THP-1 cells were treated with hemin and cell death and ROS production 
were measured by flow cytometry.  Hemin dose-dependently induced cell death and ROS production.  The 
anti-oxidant N-acetyl cysteine (NAC) suppressed both hemin-induced ROS production and cell death. 
The mitochondria-selective anti-oxidant MitoTEMPO suppressed hemin-induced cell but not ROS 
production.  Among the NADPH oxidase inhibitors, diphenyleneiodonium chloride (DPI), apocynin, and 
VAS2870, only DPI suppressed hemin-induced ROS production and cell death.  These results indicate 
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that the NADPH oxidase pathway is not the main pathway for hemin-induced ROS production, and that 
ROS-producing reactions in mitochondria are important for hemin induced cell death.  
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Figure 1. hemin-induced cell death
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Figure 1. hemin-induced cell death へミンによる細胞死の
誘導
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Figure 2. hemin-induced ROS production へミンによる ROS
産生の誘導　
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Figure 2. hemin-induced ROS production
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Figure 3. Effects of serum protein on hemin-induced cell 
death and ROS production　血清蛋白がへミンによる ROS
産生・細胞死誘導に及ぼす影響
















Figure 4.  Effects of antioxidants on hemin-induced cell 
death and ROS production　抗酸化剤がへミンによる ROS
産生・細胞死誘導に及ぼす影響
a) THP-1???????? NAC 0 ???10mmol/l?1
















































































































































































































Figure 5.  Effects of NADPH oxidase inhibitors on hemin-
induced cell death and ROS production　NADPH oxidase 阻
害剤がへミンによる ROS 産生・細胞死誘導に及ぼす影響
a) THP-1????NADPH oxidase?Nox???? DPI 

























n.s. ???????not significant; p>0.05?????
5









































DPI - DPI +         DPI - DPI +
*










































apocynin - +     - +           
n.s.











































Figure 5. Effects of NADPH oxidase inhibitors on hemin-induced cell death and ROS production
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